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Abstract
Background: This study aimed to analyse the patient predictors of health-seeking behaviour for persons coughing
for more than 2 weeks to better understand this vulnerable and important population.
Methods: The study analysed data from a cohort study (SOCS - Secondary Outcome Cohort Study) embedded in a
community randomised trial ZAMSTAR (Zambia and South Africa TB and AIDS Reduction Study) in eight high-burden
TB communities in the Western Cape, South Africa. These datasets are unique as they contain TB-related data as well as
data on health, health-seeking behaviour, lifestyle choices, employment, socio-economic status, education and stigma.
We use uni- and multivariate logistic regressions to estimate the odds ratios of consulting for a cough (of more than 2
weeks duration) for a range of relevant patient predictors.
Results: Three hundred and forty persons consulted someone about their cough and this represents 37% of the 922
participants who reported coughing for more than 2 weeks. In the multivariate analysis, respondents of black ethnic
origin (OR 1.99, 95% CI 1.28–3.12, P < 0.01), those with higher levels of education (OR 1.05 per year of education, 95%
CI 1.00–1.10, P = 0.05), and older respondents (OR 1.02 per year, 95% CI 1.01–1.04, P < 0.01) had a higher likelihood of
consulting for their chronic cough. Individuals who smoked (OR 0.63, 95% CI 0.45–0.88, P < 0.01) and those with higher
levels of socio-economic status (OR 0.81, 95% CI 0.71–0.92, P < 0.01) were less likely to consult. We find no evidence of
stigma playing a role in health-seeking decisions, but caution that this may be due to the difficulty of accurately and
reliably capturing stigma due to, amongst other factors, social desirability bias.
Conclusions: The low levels of consultation for a cough of more than 2 weeks suggest that there are opportunities to
improve case-finding. These findings on health-seeking behaviour can assist policymakers in designing TB screening
and active case-finding interventions that are targeted to the characteristics of those with a chronic cough who do not
seek care.
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Background
TB transmission is amplified in the context of the pre-
vailing HIV pandemic in the WHO (World Health
Organization) African region, where 31% of all new TB
cases in adults are attributable to HIV infection [1]. In
this context where transmissions occur more readily, de-
lays to seeking healthcare have a higher mortality and
morbidity cost [2, 3]. This translates into high health
and socio-economic costs (due to loss of or decreased
employment), which inevitably places a higher burden
on scarce public resources [4, 5].
Delays in seeking healthcare for a cough may arise
from the patient or the healthcare system, or, most
likely, both. The focus of this study is on understanding
how individual characteristics are correlated with the
health-seeking decisions of symptomatic cases.
Very few studies comprehensively investigate health-
seeking behaviours from the patient perspective exclu-
sively [6, 7]. More often, studies focus on delays in diag-
nosis to explore both demand and supply dynamics.
However, often such approaches do not allow for a de-
tailed exploration of patient considerations.
The most recent systematic review of delays in TB
diagnosis found that evidence describing the potential
risk factors for delay are heterogeneous [8]. A risk factor
in one setting may cause an increased delay while in an-
other setting, a decreased delay. For example, a Zambian
study found that HIV has a positive association with the
risk of diagnostic delay [9], while studies in Ghana, Spain
and Thailand showed a negative association for the same
risk factor [10–12]. In addition, some predictors were
identified extensively in many studies (namely older age,
poverty, low levels of education and lack of TB aware-
ness) while others may only appear in one study (for ex-
ample, stigma). Based on the systematic review, the
following prominent patient correlates were identified,
amongst others: health status, socio-economic status,
stigma, age, gender, education, TB knowledge levels,
smoking and drinking.
Responding to the global call to address stigma in the
fight against TB [13, 14], this study is (as far as we
know) the first to include a quantitative measure of TB
stigma in modelling health-seeking behaviour. Our
uniquely comprehensive data set allows us to address
this gap in patient-focused analysis of health-seeking de-
cisions. Such findings information can assist policy-
makers in designing more targeted TB screening and
active case-finding interventions.
Method
Study design and setting
This cross-sectional study uses SOCS and other ZAM-
STAR data to estimate the odds ratios of consulting for
a cough (of more than 2 weeks) for relevant patient
predictors.
ZAMSTAR was a community-randomised trial that
aimed to reduce TB and AIDS in South Africa and
Zambia, two countries with amongst the highest TB in-
cidence rates globally (in 2010 TB incidence in Zambia
was 495/100000 people and 948/100000 for South Africa
[15]), using multiple interventions [16]. Study outcomes
were measured in 2010 using prevalence surveys in com-
munities that had TB notification rates of more than
400/100000. In addition to objective health outcomes,
the prevalence surveys collected individual-level data on
health-seeking behaviour (Question Q41_CAC in ZAM-
STAR prevalence survey reads: ‘Did you consult anybody
for this cough?), socio-economic status, demographics,
self-reported health status and lifestyle choices. This sec-
ondary analysis study used data from the eight ZAM-
STAR communities in the Western Cape, South Africa.
Respondents were aged 18 years and older.
The aim of the SOCS was to recruit TB-affected
households in each of the ZAMSTAR communities in
order to collect stigma-related data from confirmed TB
patients and their family members [17]. This study used
the TB-stigma data derived from the first and second
round of the SOCS (2008 to 2009) since it was the clos-
est in time to the ZAMSTAR prevalence survey data
(2010) and therefore captured the most recent degree of
TB-stigma.
These datasets – ZAMSTAR and SOCS - are unique
given that they contain TB-related data as well as data
on health, health-seeking behaviour, lifestyle choices,
employment, socio-economic status, education and
stigma. There is currently no other TB-related dataset of
this size (n = 30,017) in South Africa that provides such
a comprehensive range of variables at an individual,
household and community level.
Sample of interest
The sample of interest was restricted to individuals who
reported coughing for more than 2 weeks. According to
TB-screening guidelines all persons who report coughing
for more than 2 weeks should be screened for TB [18].
Variables of interest
The outcome variable used to capture health-seeking be-
haviour was a consulting dichotomised variable.
Age, education and an asset index (SES proxy) were
included as continuous covariates.
The asset index was derived from household asset
ownership indicators using multiple correspondence
analysis (MCA) (see Multiple Correspondence Analysis
and Related Methods [19] for a detailed discussion of
the methodology of MCA) to derive the weights. This
multidimensional approach to measuring SES is based
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on seminal work in the development economics litera-
ture [20] and is increasingly used in welfare analysis and
poverty targeting studies [21]. The initial validation
study of the asset index (using data from developing
countries Indonesia, Nepal and Pakistan) [20] produced
internally coherent results which showed distinct separa-
tions across different SES households (poor, middle and
rich) for each asset. The index was also robust to the as-
sets included and was comparable with output and pov-
erty levels across countries.
The asset index was composed of the following SES
domains: semi-durable assets (television, refrigeration,
motor vehicle, mobile phone), access to electricity,
dwelling type (including formal and informal structures),
domestic assistance, main type of toilet (including flush
toilet and bucket system), main source of drinking water
(including piped sources and wells), fuel access for keep-
ing warm (including electricity and wood) and reliance
on food relief (Additional file 1).
When regressing the components of the asset index
on the asset index, the signs and size of the coefficients
were as expected given that ownership of or access to
more (or superior) assets indicate a higher SES
(Additional file 2).
The model also contained dummy variables for gender,
employment status, and ethnicity (only two ethnicities
were observed in the sample of interest: Individuals of
Cape coloured ethnic origin and individuals of black eth-
nic origin). A proxy for HIV was included as a dichot-
omous health-status covariate.
Lifestyle-choice binary variables related to smoking
and drinking (alcohol) were included. These covariates
were the only lifestyle-choice variables available in the
ZAMSTAR dataset.
Respondents of the SOCS survey were presented with
questions or statements linked to seven TB-stigma do-
mains: unnecessary fears of transmission, blame, experi-
ence of social exclusion, experience of being made fun of,
experience of health-setting stigma, internal stigma and
disclosure (Additional file 3). The first two TB-stigma do-
mains pertain to household members of the confirmed TB
patient; the remaining five pertain to the confirmed TB
patient.
Only six of the seven stigma domains were used to cre-
ate the stigma index: We regarded the disclosure of one’s
TB status as an outcome rather than a feature of stigma.
This presented an endogeneity challenge and therefore we
omitted the disclosure domain from our stigma index.
After summing the selected six stigma dummies, the
composite variable was transformed into an index using
the weighted arithmetic mean. For ease of interpretation,
this stigma index was standardised using the z-score.
We calculated a mean stigma index per community,
gender and age (Additional file 4) (in the SOCS dataset).
These mean values were used to create a stigma index
for each ZAMSTAR respondent weighted according to
their gender, age and the community in which they
lived.
Data analysis and processing
Descriptive statistics of the covariates were conducted
for the sample of interest, as well as the subgroup that
consulted and the subgroup that did not. A two-sample
t test with equal variances (for continuous covariates)
and a chi-square test (for dichotomous covariates) were
used to test for significant differences between the two
sub-groups.
A logistic regression was used for uni- and multivari-
ate analyses. In the model, the dependent variable cap-
tures health-seeking behaviour and relevant independent
variables include socio-economic status, demographic,
health status, lifestyle choice and stigma.
In line with best practice [22], a regression-error speci-
fication test (RESET) was conducted. The model passed
the test and is well-specified since the RESET result was
insignificant (chi-squared = 1.82; P = 0.18).
Empirical analyses were performed using STATA (ver-
sion 14.02, StataCorp LLC, College Station, TX, USA).
Results
Summary of health-seeking outcomes
Three per cent of the full ZAMSTAR sample (922 out of
30,017 persons) reported coughing for more than 2
weeks. These 922 observations constitute the sample of
interest. Thirty-seven per cent (340 persons) of this sam-
ple consulted someone about their cough, while the ma-
jority - 63% (582 persons) - did not.
Socio-demographic characteristics of persons coughing
for more than 2 weeks
The summary statistics of the sample characteristics are
described below (Table 1).
The mean age of those who consulted for their 2-week
cough was slightly higher; 42 years compared to those
who did not consult (39 years). The mean highest level of
education for those who consulted and those who did not
was the same – namely Grade 8 (8 years of education).
The asset index ranged from − 3.08 to 1.20 with a lar-
ger index representing a higher level of SES. The nega-
tive relationship between the probability of consulting
and the asset index (Fig. 1) means that individuals with
higher levels of SES were less likely to consult.
Men were significantly less likely to consult than
women, with 39% of those consulting being men. The
employed were less likely to consult than the un-
employed, while individuals of black ethnic origin were
significantly more likely to consult than individuals of
Cape coloured ethnic origin.
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Clinical and lifestyle characteristics of persons coughing
for more than 2 weeks
Twenty-two per cent of those who consulted were HIV
positive, while 17% of those who did not consult were
HIV positive (P = 0.063).
Daily drinking ranged between six and 7 %, with no
significant differences between those who consulted and
those who did not consult. The proportion of respon-
dents who had ever smoked was significantly higher
amongst those who did not consult (52%) than amongst
those who did consult (36%).
Stigma characteristics of persons coughing for more than
2 weeks
The stigma index ranged from − 1.73 (minimum) to 1.78
(maximum) with a larger index representing a higher
level of stigma. For those who consulted, the mean
stigma level was significantly lower (− 0.12) compared to
those who did not (− 0.03).
Predictors of health-seeking behaviour
Results for the univariate and multivariate logistic re-
gressions (Table 2) are reported in brackets as follows:
Table 1 Summary statistics of sample characteristics, 2010
Continuous covariates Sample mean (n = 922)a Std. Dev. ‘Consult’ mean (n = 340) Std. Dev. ‘Did not consult’ mean (n = 582)b Std. Dev.
Stigma Index* −0.06 0.88 −0.12 0.90 −0.03 0.87
Age 40.25 14.82 42.29 14.84 39.05 14.68
Educationc 7.64 3.63 7.66 3.68 7.63 3.60
Asset Index −0.08 1.07 −0.19 1.15 −0.02 1.02
Dichotomous
covariates
Sample proportions
(n = 922)
Std. Dev. ‘Consult’ proportions
(n = 340)
Std. Dev. ‘Did not consult’ proportions
(n = 582)
Std. Dev.
Men** 0.42 0.50 0.39 0.49 0.45 0.50
Black ethnicity*** 0.84 0.37 0.91 0.29 0.80 0.40
Employed 0.29 0.45 0.26 0.44 0.30 0.46
HIV positive* 0.19 0.39 0.22 0.42 0.17 0.38
Drinks daily 0.06 0.24 0.07 0.25 0.06 0.24
Smoked*** 0.46 0.50 0.36 0.48 0.52 0.50
*** p < 0.01, ** p < 0.05, * p < 0.1 (derived from two-sample t test with equal variances (continuous covariates) and chi-square test (dichotomous covariates))
an = 921 for age variable
bn = 581 for age variable
cEducation = years of education
Source: Own calculations, ZAMSTAR (2010)
Fig. 1 Probability of consulting by SES, 2010. Scatter plot and curve of best fit showing relationship between the probability of coughing (for
more than 2 weeks) and the asset index. Source: Own calculations, ZAMSTAR (2010)
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ORs, 95% CIs and P-values for the univariate regression
are described first, followed by the results for the multi-
variate regression.
Stigma has a statistically insignificant relationship
with the probability of seeking healthcare for a cough
of more than 2 weeks (OR 0.88, 95% CI 0.76–1.03, P
= 0.13; OR 1.05, 95% CI 0.89–1.24, P = 0.58). The
stigma result remained insignificant (OR 0.96, 95% CI
0.82–1.12, P = 0.59) even when the multivariate re-
gression was rerun without the variables for SES and
ethnicity.
The odds ratio of men consulting is less than one in
the univariate regression (OR 0.76, 95% CI 0.57–0.99, P
= 0.04) but this becomes statistically insignificant in the
multivariate regression (OR 0.88, 95% CI 0.63–1.22, P
= 0.44). Employment does not show any significant rela-
tionship with the likelihood of consulting though the
likelihood of the employed consulting is consistently less
than the unemployed (OR 0.85, 95% CI 0.63–1.15, P
= 0.29; OR 0.92, 95% CI 0.67–1.27, P = 0.63). Being of
black ethnic origin and a year older is associated with a
higher likelihood of consulting (OR 2.42, 95% CI 1.60–
3.67, P < 0.01; OR 1.99, 95% CI 1.28–3.12, P < 0.01 and
OR 1.01, 95% CI 1.01–1.02, P < 0.01; OR 1.02, 95%CI
1.01–1.04, P < 0.01, respectively). In the case of respon-
dents of black ethnic origin, the reference case is re-
spondents of Cape coloured ethnic origin.
The odds ratio of consulting for each standard devi-
ation increase in the asset index was less than one
(OR 0.87, 95% CI 0.77–0.98, P = 0.03; OR 0.81, 95%
CI 0.71–0.92, P < 0.01). For each additional year of
education, the odds of consulting was 1.05 times
more likely in the multivariate results (OR 1.00, 95% CI
0.97–1.04, P = 0.87; OR 1.05, 95% CI 1.00–1.10, P = 0.05).
HIV-positive individuals were more likely to consult
than their HIV-negative counterparts or those who did
not disclose their HIV status (OR 1.37, 95% CI 0.98–1.91,
P = 0.06; OR 1.30, 95% CI 0.91–1.85, P = 0.15) but these
findings are not statistically significant in the multivariate
regression. There was no significant increased likelihood
of consulting for drinking daily (OR 1.13, 95% CI 0.66–
1.95, P = 0.65; OR 1.43, 95% CI 0.80–2.54, P = 0.23). Per-
sons having smoked were significantly less likely to consult
(OR 0.53, 95% CI 0.40–0.69, P < 0.01; OR 0.63, 95% CI
0.45–0.88, P < 0.01).
Discussion
Only 37 % of respondents had consulted someone when
coughing for more than 2 weeks. Respondents of black
ethnic origin (OR 1.99, 95% CI 1.28–3.12, P < 0.01), those
with higher levels of education (OR 1.05 per year of educa-
tion, 95% CI 1.00–1.10, P = 0.05), and older respondents
(OR 1.02 per year, 95% CI 1.01–1.04, P < 0.01) had a higher
likelihood of consulting for a chronic cough. The opposite
held for those who smoked (OR 0.63, 95% CI 0.45–0.88,
P < 0.01) and those with higher levels of socio-economic
status (OR 0.81, 95% CI 0.71–0.92, P < 0.01).
Limitations
The nature of cross-sectional analysis restricts the scope
for proving causality. No data were available for one of
the more prominent predictors of health-seeking behav-
iour in the TB literature: TB knowledge levels.
Our data is derived from communities where there is
a high prevalence of TB. It is plausible that a gap would
exist between stigma scores of TB positive households
and non-TB positive households in these communities.
However, most important is the relative stigma scores
and that it is comparable across communities.
Interpretation
Compared to similar studies in developing countries, the
proportion of respondents who consulted for a chronic
cough is relatively low [23, 24]. This is a worrying find-
ing considering that data were collected in high burden
communities with TB notification rates of more than
400/100000.
Using the multivariate analysis approach we find no
evidence of a role for stigma in health-seeking behaviour
amongst persons coughing for more than 2 weeks, but
caution against assuming that this means stigma does
not present an important constraint to health-seeking
behaviour. Given the strong qualitative evidence of a role
Table 2 Univariate and multivariate logistic regression analysis
for consulting for a cough (when coughing for more than 2
weeks), 2010
Variables Univariate (n = 922)a Multivariate (n = 921)b
ORc (95% CId) P value OR (95% CI) P value
Stigma index 0.88 (0.76–1.03) 0.13 1.05 (0.89–1.24) 0.58
Agee 1.01 (1.01–1.02) < 0.01 1.02 (1.01–1.04) < 0.01
Men 0.76 (0.57–0.99) 0.04 0.88 (0.63–1.22) 0.44
Black ethnicity 2.42 (1.60–3.67) < 0.01 1.99 (1.28–3.12) < 0.01
Educationf 1.00 (0.97–1.04) 0.87 1.05 (1.00–1.10) 0.05
Employed 0.85 (0.63–1.15) 0.29 0.92 (0.67–1.27) 0.63
Asset index 0.87 (0.77–0.98) 0.03 0.81 (0.71–0.92) < 0.01
HIV positive 1.37 (0.98–1.91) 0.06 1.30 (0.91–1.85) 0.15
Drinks daily 1.13 (0.66–1.95) 0.65 1.43 (0.80–2.54) 0.23
Smoked 0.53 (0.40–0.69) < 0.01 0.63 (0.45–0.88) < 0.01
an = 921 for age variable
b Due to one missing age variable
c OR = odds ratio
dCI = confidence interval
e per year
fper year of education
Reference categories for dichotomous variables: Women, Cape coloured
ethnicity, Not employed during last year, HIV negative/did not disclose HIV
status, Never/occasional/used to drink, Never smoked. All other independent
variables are continuous. Source: Own calculations, ZAMSTAR (2010)
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for stigma in health-seeking [25], one explanation for
the lack of quantitative evidence may be that it is not
measured well given the challenges of truthfully extract-
ing information on prejudice and bias against TB
sufferers. The insignificance of our stigma variable
alongside others may thus be partly attributable to the
difficulty in accurately capturing stigma via self-reported
measures due to social desirability bias and partly to not
triangulating this finding with other data sources, in-
cluding qualitative data. These findings add impetus to
the global call for improved tools for measuring stigma
and evaluating stigma interventions [26].
Contrary to some studies on health-seeking behaviour
[3, 27–29], gender and employment status do not seem
to be significantly associated with the probability of
seeking healthcare in the multivariate analysis. However,
the models consistently show that men are less likely to
consult than women, which is in keeping [8, 24, 30–33]
with health-seeking literature.
The employed and those with higher levels of SES are
consistently less likely to consult. This negative association
is supported by most SES and health-seeking findings [6,
34–36]. It is conceivable that below a certain household
income threshold, the opportunity cost of working would
be relatively higher when compared to those above the
threshold. This may explain the negative relationship be-
tween these SES variables and health-seeking behaviour.
Cultural dynamics not fully captured in the stigma
variable may explain the relatively large, statistically sig-
nificant differential in the relationship between ethnicity
and health-seeking behaviour. Confirming previous find-
ings in the health-seeking literature [8], we find that the
educated were significantly more likely to consult. Older
individuals were also more likely to consult. We
accounted for the possibility of a non-linear relationship
between age and health-seeking behaviour in the multi-
variate analysis (OR 1.00, P = 0.17) and found that at
older ages this relationship persists, which is in contrast
with the health-seeking literature [7, 8].
The positive association between HIV and consulting is
not significant, but this may be due to an under-reporting
of HIV positive cases.
Having smoked is the only significant lifestyle choice vari-
able, with those having smoked being less likely to consult.
It is possible that those who have smoked attribute their
symptoms to smoking rather than TB [37]. This relation-
ship may be driven by the harmful consequences smoking
has on the lungs and immune system. It is also plausible
that having ‘ever smoked’ captures unobservable character-
istics which may influence one’s likelihood of consulting.
Generalisability
External validity is limited to high TB-prevalence com-
munities in South Africa but given South Africa’s high
TB prevalence and incidence, these findings are still of
international interest. Finding no role for stigma in
health-seeking behaviour is important because it high-
lights the need to triangulate methods and debate how
stigma measures interact with other factors in multivari-
ate analyses.
Conclusion
Most persons coughing for more than 2 weeks did not
seek consultation about their chronic cough. Respon-
dents of black ethnic origin, those with higher levels of
education and older respondents had a greater likelihood
of consulting. Smokers and those with higher SES were
less likely to consult.
TB-control programmes should be more cognisant of
the patient characteristics of presumptive TB patients
who do not seek care. This information can assist policy-
makers in designing more targeted TB screening and ac-
tive case-finding interventions. In the high TB burden
communities of South Africa, such interventions may
benefit from focusing on youth, those with lower levels
of education, smokers, higher SES subgroups and also
the population of Cape coloured ethnic origin. These
findings add to the meagre body of literature analysing
the health-seeking behaviour of this vulnerable and im-
portant population.
Our study responds to the global call to address stigma
in the fight against TB by being the first (as far as we
know) to include a quantitative measure of TB stigma in
modelling health-seeking behaviour. Our uniquely com-
prehensive data set allows us to address this gap in
patient-focused analysis of health-seeking decisions. Al-
though we find no role for stigma in health-seeking be-
haviour, it is important because it highlights the need to
triangulate methods and debate how stigma measures
interact with other factors.
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